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M © A powdery pharmaceutical composition comprising a benzoyl urea compound of the formula: 
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POWDERY PHARMACEUTICAL COMPOSITION 



The present invention re.ates to a powdery pharmaceutic* composition containing a ben 2 oy. urea 

co z°::^:: s^rsu- » *• ' oi - ing ,ormuia 1 is per se known: 



£\- CONHCONH "^Q- ° ' 



\ (I) 



atom, and A is =CH- or a nitrogen atom. ^ mnnlinri shows an excellent antitumorous action (e.g. 

264904). in the case of such pharmaceutical compositions 

From the viewpoint of drug formu.at.on ^ J^y have such characteris- 

3S excellent in the absorbability, they are pre eraby n a powxle form s g ^ jn a pQwder form 

tics as being free from blocking and exceHent "J^™^Ltog. they can easily be administered to 

of the ,0 ' mu,a 1 e - 9 ' uow lhe 9Ut wi " 

be improved. invention to provide a pharmaceutical composition containing 

pMU. .. PM* . po"Wr P».™.c««.l ;°™» ! ^., 0 h "" 9 'Z ^ I . specific P">.'«» 

rrsi'srrs: Si"^r,= i ~ ^ — « - 

urea compound of the formula: 
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■yophiBzins I the mixture, and adding the Huidizer thereto 

pounds of the following formulas: 6 P ' eSent lnvention Chides, 'or example, com- 



O-CONHCONH-/" V O 



^Cl • < 6l N=/, 




CF. 

(Compound No. 1) 



f = \^ONHCONH-^ r ~\- o Hf N "\- 



<Q>-CONHCO N H "^3" ° "f Br 
NO 2 CI N ""' 

<Q>- CONHCONH -O- O -fA- Br 



'2 CI 



^^CONHCONH ° ^-Cl 

N0 2 CF 3 



(Compound No. 2) 



(Compound No. 3) 



(Compound No. 4) 



(Compound No, 5) 
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CI 



(Compound No. 6) 



to 




o 2 ci 



ci 



(Compound No, 7) 



The benzoyl urea compound of the formula I is per se known and can be produced by the method 
described in Japanese Unexamined Patent Publication NO. 109721/1982 or by a method similar thereto. 
For the preparation of the pharmaceutical composition of the present invention, the benzoyl urea 
30 compound of the formula I is preferably as fine as possible. 

The dispersant used in the present invention serves as a dispersing agent when the benzoyl urea 
compound of the formula I is suspended and pulverized in water. A nonionic surfactant may be used as the 
dispersant in the present invention without any particular limitation so long. as the object of the present 
invention can thereby be attained, and it can be used as a pharmaceutical^ acceptable additive. Particularly 
25 preferred is the one in which the hydrophile-lipophile balance is more than 3. Specific examples of such a 
dispersant include a polyoxyethylene hardened castor oil, a polyoxyethylene polyoxypropylene glycol, a 
sugar fatty acid ester, a glycerine fatty acid ester, a sorbitan fatty acid ester, a propylene glycol fatty acid 
ester, a polyglycerine fatty acid ester, a polyoxyethylene sorbitan fatty acid ester, a polyoxyethylene sorbit 
fatty acid ester, a polyoxyethylene glycerine fatty acid ester, a polyethylene glycol fatty acid ester and a 
30 polyoxyethylene castor oil. Among these nonionic surfactants, preferred are the polyoxyethylene hardened 
castor oil, the polyoxyethylene polyoxypropylene glycol and the polyglycerine fatty acid ester. 

The disintegrant in the present invention is incorporated primarily to enhance the granularity and 
disintegratability at the time of lyophilizing the benzoyl urea compound of the formula I. 

As such a disintegrant, there may be mentioned a sugar, a sugar alcohol and a nonionic surfactant. 
35 As the sugar for the disintegrant, there may be mentioned a monosaccharide (such as glucose or 
fructose), a disaccharide (such as lactose or sucrose) and a polysaccharide (such as starch, dextrin or 
cellulose). 

As the sugar alcohol for the disintegrant. there may be mentioned mannitol and sorbitol. 

The nonionic surfactant useful as the disintegrant includes, for example, a polyoxyethylene hardened 
40 castor oil, a polyoxyethylene polyoxypropylene glycol, a sucrose fatty acid ester, a glycerine fatty acid 
ester, a sorbitan fatty acid ester, a propylene glycol fatty acid ester, a polyglycerine fatty acid ester, a 
polyoxyethylene sorbitan fatty acid ester, a polyoxyethylene sorbtt fatty acid ester, a polyoxyethylene 
glycerine fatty acid ester, a polyethylene glycol fatty acid ester and a polyoxyethylene castor oil. 

The nonionic surfactant is preferably used as the disintegrant. Particularly preferred is the sucrose fatty 
45 acid ester or polyoxyethylene polyoxypropylene glycol. 

Although the same nonionic surfactant may be used both as the dispersant and as the disintegrant, 
different ones are preferably used. For example, when the polyglycerine fatty acid ester (e.g. decaglycerine 
monolaurate) or the polyoxyethylene hardened castor oil (e.g. polyoxyethylene hardened castor oil 60) is 
used as the dispersant, it is preferred to use the sucrose fatty acid ester as the disintegrant. 
so The fluidizer used in the present invention has functions to improve the flowability and to prevent the 
powder from blocking when the pharmaceutical composition is formulated in a powder form. As the fluidizer 
in the present invention, anhydrous silicic acid is employed. As the anhydrous silicic acid, light anhydrous 
silicic acid may be mentioned. 

The pharmaceutical composition of the present invention, particularly the freeze-dried formulation, can 
55 be prepared by pulverizing the benzoyl urea compound of the formula f in an aqueous suspension 
containing the dispersant, then adding the disintegrant thereto, lyophilizing the mixture, and adding the 
fluidizer thereto. 



The pulverization is carried out preferably in a wet system. The pulverization in a wet system is a 
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Bachofen Company) may be ^^^^^ 1 S^n^ fc ^7 ,, "■ , ^ ™ ae by Wi »V A 
ben;oy, urea compound in the aqueous so 
s weight volume. The concentration ,n such a ranol ?, 2 , m ' prererab| y lom 20 to 50%. by 
Puliation in a wet system. The c^ ^o-m, is used for 

prererably from 2 to 20%. by weight/volume. The o m Tgtss beads 'toT"' « ' '° 3 ° % ' 

,0 h as ."ir^ris ssTr„: : as ~ d b b y us ? r above m — — -«■ 

After the pulverisation in a wet system the alass h«T " ' Ph ° t0 SCa " erin9 me,hod) - 
then added to the liquid of the pSerize < b £ J ** by 3 Sieve ' ^ <*sintegrant is 

lyophi.izat.on. The concentration the 7s TniLZ " COm P otjnd ° f formula I. followed by 

>s 70%. by weight/volume d's-ntegrant ,s ,n a range of from , to 90%. preferably from 10 to 

phJ^'SSS oMhet-nf intr 17 «° "» ^ «° Obtain a 

formulation. The amount of the fLizTtc be „c Sid" ^ * 3 

preferably has a compositor ' by a ta cht 'ovulation, of the present invention, 

l:dispersant:disintegrant:fluidi 2 er = 1 , 0 70-1 to 30 to 90-lt T^! Compound ° f formula 

20. t0 t0 90 1 to 20 - Preferably 20 to 50:2 to 10:10 to 70:4 to 

The pharmaceutical composition, particularly the fre» 7 « A,;** t , 

25 further be formed into various optional dLo ormlZ k for mulat,on. of the present invention can 
formulations include, for exampte formulation^ ; for o al . b ni y . n C ° t nv t entional --'nods. Such optional drug 
granules, capsules and tablets 0 mu,at,ons for oral adm.n.straton such as pulveres. rmcrogranules. 

sodiumVal^ -se. sodium carboxymethy, stare, 

-a^C^^ J. Present inventon Is 

malignant lymphoma or lung oancT Td Jy dose o^ TeTe' 2 . ° Pr9Sem a9ainSt hUma " 

adult is from S to 100 rng/kg body weight and such 1~ ^ corn P° und of the formula I for an 
week. * 9 Y 9nt ' and such a dose 15 administered from once to third times per 

The powdery pharmaceutical composition oarticulariw tho 
invention has flowability and anti-Wocking tendency^nd I ^exe^.enHn^ ta [ n ! uM ? n ' ° f * he P^-ent 
and the stability. Further, the absorbabilUv of th* Ln"l? excellent th e granularity, the disintegratability 
thereby remarkably improved abS ° rbab "" y ° f the ben2 °y' "ea compound of the formula I from the gut is 

be easy, and the administration to TJZ^ J^fT*^ ° f f ° r P3< * a9in9 or '^dividing, will 
of the benzoyl urea compound of ,h e ToZZ I whe reb I ' " '-J^ P ° SSit " e '° redUCe the dose 
during the administration or to reduce side Effects * P ° SS ' b ' e E ° *° pain t0 ,he P a «ent 

Exa: P o ,: s .trv:r:t^t;eid^^^ rsen, detaii r re,erence to E - pies - 

specific Examples. unaerstood that the present .nvention is by no means restricted to such 
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specific Examples. 
EXAMPLE 1 
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Further, 4 g of light silicic acid anhydride was added and mixed thereto to obtain a pulvis. 



EXAMPLE 2 

5 

Compound 3 (15 g) was suspended in 50 ml of a 5 w/v% polyoxyethylene polyoxypropylene glycol 
(Pluronic F68) aqueous solution and subjected to wet pulverization by Dino-mill (3.000 rpm for 45 minutes) 
using 50 g of glass beads (diameter: 0.25-0.5 mm). After completion of the pulverization, the glass beads 
were removed by a sieve to obtain a wet pulverized formulation of Compound 3. 
to To 50 ml of this liquid formulation, 30 g of sucrose monopalmitic acid ester (Pi 670. manufactured by 

Mitsubishi Kasei Corporation) was added, and the mixture was freezed by dry ice methanol and then 
subjected to vacuum drying for 24 hours to remove water. Further. 4 g of light silicic acid anhydride was 
added and mixed thereto to obtain a pulvis. 

;s 

EXAMPLE 3 

A pulvis was prapared in the same manner as in Example 2 except that instead of the polyoxyethylene 
polyoxypropylene glycol, decaglycerin monolaurate (Oecaglin 1 L. manufactured by Nikko Chemical 
20 Company) was used. 



EXAMPLE 4 

25 In the same manner as in Example 3, a pulvis having the following composition was prepared. 



Compound 3 (main ingredient) 

Decaglycerin monolaurate (decaglycerin 1 L. dispersant) 
Sucrose monopalmitic acid ester (P-1670. disintegrater) 


316 mg 
53 mg 
631 mg 


Total 


1000 mg 



To 100 mg of the above pulvis, 8 mg of light silicic acid anhydride and 100 mg of corn starch were 
added, and after an addition of isopropyl alcohol, the mixture was kneaded, then dried and sieved through a 
screen of 30 mesh to obtain granules (wet system granulation). 

Further, using crystalline cellulose or lactose instead of the corn starch, granules were prepared in the 
same manner. 



EXAMPLE 5 

To 100 mg of the pulvis in Example 4, 10 mg of sodium carboxymethylcellulose, 4 mg of light silicic 
acid anhydride and 2 mg of magnesium stearate were added. The mixture was mixed and tabletted The 
tabletts were pulverized in a mortar and then sieved through a screen to obtain granules of from 12 to 50 
mesh (dry system granulation). 

Further, using 50 mg of corn starch or 30 mg of sodium carboxymethylstarch, instead of 10 mg of 
sodium carboxymethylcellulose, granules were prepared in the same manner. 



TEST EXAMPLE 1 



55 ' 



7 



HP 0 381 987 A1 



Known composition: 


Compound 3(main ingredient) 

Decaglyne 1-1 (dispersant) 

Sucrose fatty acid ester P-1670 (disintegrater) 


316 mg 
53 mg 
631 mg 


Total 


1 000 mg 



jo On the basis of the above known composition, improvement of the flowabiliaty of the powdery 

composition and prevention of blocking were studied to improve the easiness for administration or the 

efficiency for the production, particularly for subdivided packaging. 

After adding and mixing magnesium stearate, light silicic acid anhydride or a mixture thereof, as the 

fluicizer. to the above known composition, at a concentration as shown bellow, the flowability and blocking 
ts tendency were visually observed. 

Amount of magnesium stearate: 1. 2, 4, 6 or 8% 

Amount of light silicic acid anhydride: 1, 2. 4 or 8% 

Amount of 4% magnesium stearate + 2% light silicic anhydride: 6% 

After adding and mixing magnesium stearate, light silicic acid anhydride or a mixture thereof, as the 
20 fluidizer. to the above known composition, the flowability and blocking tendency of the composition, were as 

foilows. 

Namely, by an addition of magnesium stearate in an amount of at least 4%, an improvement in the 
flowability was observed, but even by an addition of 8%, the composition underwent coagulation simply by 
lightly pressing it with a finger and showed a blocking phenomenon. By an addition of light silicic anhydride 
25 in an amount of at least 2%, an improvement in the flowability was observed, and by the addition in an 
amount of 8%. adequate improvement in the anti-blocking tendency was observed. By an addition of 4% 
magnesium stearate + 2% light silicic anhydride, a blocking phenomenon was observed. 

30 TEST EXAMPLE 2 



35 


Pulvis according to the present 
invention: 




Compound 3 


292 mg 




Decaglin 1-1 


49 mg 




P-1670 


585 mg 




Light silicic acid anhydride 


74 mg 


40 


Total 


1 000 mg 



The physical properties of the above dust of the present invention will be shown below. The physical 
*5 properties were measured by a powder tester (manufactured by Hosokari Micron). 

1 . Flow properties 
Angle of repose: 40* 
Spatula angle: 58* 

Loose apparent specific gravity: 0.43 g/mt 
50 Packed apparent specific gravity: 0.57 g/mi 
Compressibility: 24.5% 
Uniformity: 2.94 

Degree of flowability: Fairly good 

2. Jetting properties 
55 Flow index: 72.5 

Disintegration angle: 22* 
Difference angle: 18* 
Dispersibility: 7.2% 
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Oegree of jetting: Fairly strong 

TEST EXAMPLE 3 (Absorption by rats) 

5 

With respect to the pulvis according to the composition of the present invention and the pulvis 
according to the known composition, the concentrations of Compound 3 in the plasma of the respective rats 
by oral administration and AUC were compared. The results are shown in Table 1 . 

The conditions were as follows: 
to Dose: 50 mg (as Compound 3)/5 ml of water/kg of the body weight, was orally administered. 
Animals: SO type male rats (body weight: 180-200 g). five animals per group 
Blood sampling: 1, 3. 6. 8. 10 and 24 hours later 
Quantitative analysis: 

HPLC method [Column: Cig reversed phase system: 
15 Mobile phase: acetonitrile-water system; 

Detection: ultraviolet absorption (wavelength: 265 nm)) 

Table 1 



30 







Pulvis of the 
present invention 


Known 
pulvis 


Concentration in plasma (ug/ml) 


Immediately after administration 


0 


0 




1 hr 


0.28r0.03 


0.24±0.03 




2 hrs 


0.4610.09 


0.40t0.07 




6 hrs 


0.52±0.21 


0.51 ±0.09 




8 hrs 


0.5U0.19 


0.47±0.10 




10 hrs 


0.46±0.21 


0.46±0.13 




24 hrs 


0.35±0.05 


0.26±0.09 


AUC (0-24 hrs) (ug'hr/ml) 


10.67 


9.07 



35 

Claims 

1 . A powdery pharmaceutical composition comprising a benzoyl urea compound of the formula: 



40 




wherein X is a halogen atom or a nitro group. Y is a hydrogen atom, a halogen atom, a nitro group or a 
trifluoromethyl group. Zi is a halogen atom or a trifiuoromethyl group, Z2 is a hydrogen atom or a halogen 
atom, and A is CH or a nitrogen atom, as an active ingredient, a nonionic surfactant as a dispersant, at least 
50 one member selected from the group consisting of sugar, sugar-alcohol and a nonionic surfactant as a 
disintegrant, and anhydrous silicic acid as a fluidizer. 

2. The composition according to Claim 1, wherein the benzoyl urea compound is selected from the 
group consisting of N-(2-chlorobenzoyl)-N\ -[3-chloro-4-(5-trifluoromethyl-2-pyridinyloxy)phenyl]urea, N-(2- 
nitroben2oyl)-N-(3-chloro-4-(5-iodo-2-pyrimidinyloxy)phenylJurea, N-(2-nitrobenzoyl)-N'-(3-chloro-4-(5- 

55 bromo-2-pyrimidinyloxy)phenyl]urea t N-(2-nitrobenzoyl)-N'-[3-chloro-4-(5-chloro-2-pyrimidinyloxy)phenylj- 
urea. N-(2-nitrobenzoyl-N-[3-trifluoromethyl-4-(5-chloro-2-pyrimidinyloxy)phenyt]urea and N-(2-nitroben- 
2oyl)-N -[3-nitro-4-(5-chloro-2-pyrimidinyloxy)phenyl]urea. 

3. The composition according to Claim 1. wherein the benzoyl urea compound is selected from the 
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group consisting of N-(2-nitrobenzoyl)-N'-[3-chloro-4-<S-iodo-2-pyrimidinyloxy)phenylJurea. N-(2-nitroben- 
zoyl)-N •[3-chloro-4-(5-bromo-2-pyrimidinyloxy)phenyi]urea and N-(2-nitrobenzoyl)V-[3-chloro-4-(5-chlorc- 
2-pyrimidtnyloxy)phenyl]urea. 

4. The composition according to Claim I, wherein the benzoyl urea compound is N-(2-nitrobenzoyl)-N'- 
(3-chloro-4-(5-bromo-2-pyrimidinyloxy)phenyl]urea. 

5. The composition according to Claim 1, wherein the benzoyl urea compound is N-(2-nitrobenzoyl)-N'- 
[3-chloro-4-(5-chloro-2-pyrimidinyloxy)phenyl]urea. 

6. The composition according to Claim 1, which comprises from 1 to 70 by weight of the benzoyl urea 
compound, from 1 to 30 by weight of the dispersant, from 1 to 90 by weight of the desintegrant and from 1 
tc 20 by weight of the fluidizer. 

7. The composition according to Claim 1, which is a freeze-dried formulation manufactured by a 
process which comprises pulverizing the benzoyl urea compound in an aqueous solution containing the 
dispersant. adding the disintegrant to the resulting liquid formulation, lyophilizing the mixture, and adding 
the fluidizer thereto. 
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